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(54) Double insulated seal casing for electrical generator 



(57) A doubly-insulated hydrogen seal casing (60) 
is provided about a generator shaft (16) and coupled to 
an end shield (14) by a single bolt circle (74) with boKs 
extending through an annular conductive ring (62) and 
two layers (64,66) of electrical insulating material. The 
first layer (64) is interposed between the annular con- 



ductive ring (62) and the seal casing (60) and the second 
layer (66) is interposed between the conductive ring (62) 
and the end shield (14). By this construction, the insu- 
lation resistance of the insulating layers can be meas- 
ured with the seal casing installed and by using only a 
single bolt circle, the space occupied by the seal casing 
is substantially reduced. 
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Description 

The present invention relates to a seat casing for an 
electrical generator and particularly relates to a double- 
insulated casing, particularly useful for hydrogen-cooled 
generators, for electrically isolating the generator hous- 
ing and stator from the shaft and preventing a closed 
electrical loop from forming between the housing and 
stator and end portions of the housing about the shaft. 

Large-scale turbine generators are typically de- 
signed and utilized to provide electrical power for utility 
and industrial applications. In such large turbine-driven 
generators, for example, hydrogen-cooled generators, 
electrically insulating hydrogen-seal casings have pre- 
viously been employed to prevent a closed electrical 
loop from forming between the shaft, stator and two 
ends of the generator. If such loop is formed, current 
could then pass through the seal rings and bearings, 
causing arcing and pitting of their surfaces and the shaft 
surfaces. 

Two types of insulated hydrogen seal casings have 
previously been employed to electrically isolate the gen- 
erator housing and the shaft. One such typical hydrogen 
seal casing comprises an annular casing having seals 
about its radial inner end for seating about the shaft and 
a bolt circle adjacent a radial outer portion of the casing 
for securing the casing to the end shield of the generator 
housing. Interposed between the casing and the end 
shield Is a single layer of electrical insulation for electri- 
cally isolating the generator housing and the shaft and 
other components thereof. While this has been effective 
to afford such isolation, resistance measurements 
across the insulation do not give the insulation value of 
the insulator itself but measure only the electrical resist- 
ance through the housing and other component parts 
from opposite sides of the single insulating layer. 

In a second typical hydrogen seal casing, there is 
provided annular inner and outer casings. The inner an- 
nular casing has seals about the shaft. The radial outer 
portion of the inner casing is secured by a bolt circle to 
an Inner radial portion of the outer casing with a single 
layer of insulation interposed between the Inner and out- 
er casings. A second rad'ally outer bolt circle secures 
the outer casing to the end shield, another layer of elec- 
trical insulating material being disposed between the 
outer casing and the end shield. While this second layer 
of insulation makes It possible to measure the insulation 
resistance, even with the seal casings installed In the 
generator, the materials and construction of the inner 
and outer casings and the insulating layers and two bolt 
circles require substantial space at the collector end of 
the generator and especially at the splitltnes of the cas- 
ings. In new generator designs, insufficient space is pro- 
vided between the collector-end end shield and the shaft 
to provide the double casing and dual insulating layer 
arrangement Additionally, because the casings are con- 
structed in 1 80'' segments or casing halves, the reduced 
space required for new generators also affords insuffi- 



cient access to bolt the segment halves to one another 
at the casing splitiines. Consequently, the two aforede- 
scribed traditional approaches to provide hydrogen seal 
casings in generators have not proved feasible for new 
s generators where double insulation is desired and only 
a finite reduced radial and axial space is provided be- 
tween the end shield and shaft to provide the insulated 
casing. 

According to the present invention, there is provid- 

10 ed a double-insulated hydrogen seal casing for a gen- 
erator in a radially smaller space than previously allotted 
to hydrogen seal casings and in a manner which elimi- 
nates one of the bolt circles previously used in a double- 
insulated hydrogen seal casing arrangement. To ac- 

^5 complish this, the present invention provides a generally 
annular hydrogen seal casing formed of arcuate seg- 
ments, i.e., a pair of casing halves, with flanges for join- 
ing the halves one to the other at diametrically opposite 
locations. The annular casing houses the necessary 

20 seals adjacent its radially inner portion for sealing about 
the shaft of the generator. A radially outer portion of the 
annular casing mounts an annular ring which has dual 
annular layers of electrical insulation. A first annular lay- 
er of electrical insulation Is interposed between the an- 

25 nular ring and the radial outer portion of the casing, while 
a second layer of electrically insulating material is dis- 
posed between the ring and an annular end wall forming 
part of the end shield of the generator A single bolt cir- 
cle, together with insulated bolts, is provided to secure 

30 the annular casing to the end shield with the insulating 
layers and ring interposed therebetween. By providing 
a single ring with electrical insulating layers on opposite 
sides, only a single bolt circle is required to secure the 
hydrogen seal casing to the generator housing, while at 

35 the same time the desirable double Insulation effects are 
obtained. For example, it is possible with this invention 
to measure the insulatbn resistance directly across 
each of the insulating layers to ensure appropriate elec- 
trical isolation. Thus, the advantageous double-insulat- 

^0 ing effects, together with the single bolt layer, enable the 
hydrogen seal casing for disposition in a reduced vol- 
ume or space between the end shield and shaft required 
for new generators. 

In a preferred embodiment according to the present 

^5 invention, there is provided an electrical generator com- 
prising a generator housing having an annular end wall, 
a rotor shaft in the generator housing, a generally annu- 
lar seal carried by the generator housing and wall for 
sealing about the shaft, the seal including an annular 

so casing, an annular seal ring, a first annular electrically 
insulating layer between the casing and one side of the 
ring and a second annular electrically insulating layer 
between an opposite side of the ring and the end wall 
and means for securing the seal to the end wall of the 

55 housing. 

Accordingly, the present invention provides a novel 
and double insulated seal casing for an electrical gen- 
erator featuring only a single bolt circle, a reduced 
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number of parts, and the capability of installation in a 
reduced volume. 

Embodiments of tlie invention will now be de- 
scribed, by way of example, with reference to the ac- 
companying drawings, in which: - 

FIGURE 1 Is a schematic illustration with portions 
broken out of a prior art generator, 

FIGURES 2 and 3 are enlarged fragmentary cross- 
sectional views illustrating two seal casings of the 
prior art; 

FIGURE 4 is a fragmentary cross-sectional view il- 
lustrating the doubly-insulated seal casing with sin- 
gle bolt circle according to the present invention; 
and 

FIGURE 5 is a reduced end view illustrating the seal 
casing. 

Referring now to the drawings, particularly to Figure 
1 , there is illustrated a generator, generally designated 
10, Including a housing 12 having end shields 14 at op- 
posite ends of the generator and a generator shaft 16. 
The housing mounts a bearing ring 18 and a bearing 20 
at the opposite ends. Only partially illustrated are the 
stator windings 22. In this prior art generator, there is 
provided an uninsulated annular seal casing 24 at the 
turbine end of the generator and an insulated annular 
seal casing 26 at the collector end of the generator. For 
illustrative purposes, these seals are shown in Figures 
2 and 3, respectively, it being recognized that typically 
both embodiments can be employed at the collector end 
If and when insulation is present. 

Referring to Figure 2, one type of prior art collector 
end annular seal casing 24 has a radially inner portion 
28 mounting seals 30 about the shaft 16. A radial outer 
portion 32 of the casing 24 is secured to the end shield 
14 by a bott circle including insulated bolts 34. Between 
the casing 24 and the end shield 14 is a single layer 36 
of electrically insulating material. Thus, the electrically 
insulating layer 36 prevents a closed electrical loop from 
forming by interrupting the loop between the casing 24 
and the end shield 14. 

In Figure 3, another type of collector-end seal cas- 
ing 26 is illustrated and includes an Inner annular casing 
38 having a radially inner portion 40 mounting seals 42 
engaging the shaft 1 6. The radial outer portion 44 of the 
inner casing 38 is secured to an outer annular casing 
46 by an inner bolt circle comprised of insulated bolts 
48. The insulated bolts extend through the outer casing 
46 for threaded engagement in the inner casing 38 and 
also pass through an inner layer 50 of electrically insu- 
lating material between the inner and outer casings 38 
and 46, respectively. The outer casing 46 is secured to 
the end shield 14 at an outer bolt circle including insu- 
lated bolts 52 in threaded engagement with the end 



shield 14. Interposed between the outer casing 46 and 
the end shield is a second layer 54 of electrically insu- 
lating material. It will be appreciated that the prior art 
seal casing of Figure 3 affords a double insulating effect 
5 at the expense of two bolt circles. It will be appreciated 
that in both Figures 2 and 3, the seal casings are formed 
in arcuate segments, e.g., preferably segment halves, 
and are secured to one another at diametrically opposed 
flanges. This requires substantial space or volume 
10 about the shaft to secure the inner and outer casings, 
as well as to secure the segments of those inner and 
outer casings to one another. 

Refemng to the present Invention as illustrated in 
Figures 4 and 5, there is provided a seal assembly be- 
is tween the end shield 1 4 and the shaft 1 6 which includes 
an annular seal casing 60, an annular conductive ring 
62 and first and second layers 64 and 66 of electrically 
Insulating material. Though the invention is depicted as 
installed at the turbine end, it is recognized that its pri- 
mary application is at the collector end. The annular seal 
casing 60 has adjacent its radial inner portion 68 seals 
70 for engaging the generator shaft 16. A radial outer 
portion 72 of the seal casing 60 is secured at a single 
bolt circle including insulated bolts 74 to the annular end 
face 76 of the end shield 14. Interposed between the 
seal casing 60 and end face 76 of end shield 14 is the 
conductive ring 62 and insulating layers 64 and 66. The 
first insulating layer 64 is interposed between the con- 
ductive ring 62 and seal casing 60, while the second lay- 
er 66 is interposed between the annular conductive ring 
62 and end face 76. In this manner, the advantageous 
double-insulating effects of the insulating layers are 
achieved. It will also be appreciated that only a single 
bolt circle is used to secure the seal casing 60 to the 
end shield while maintaining the double-insulating ef- 
fect. 

As illustrated in Figure 5, the seal casing 60 in- 
cludes an upper segment 80 and a lower segment 82. 
The upper segment has recesses 84 adjacent opposite 
sides forming flanges 86 for receiving bolts for joining 
the segment halves 80 and 82 to one another. While the 
bolt holes are only shown for the upper segment 80, it 
will be appreciated that a complete bolt circle with sim- 
ilarly spaced bolt holes is provided, it will also be appre- 
ciated that the bolts 74 are insulated, for example, by 
providing an insulated inner washer 88 and insulating 
material about the threaded portions of the bolt which 
extend through the casing 60 and conductive ring 62. 
As a consequence of this construction, the insulating 
value of each of the insulating layers can be ascertained 
by checlcing measurements between the conductive 
ring and the seal casing 60 on the one hand and be- 
tween the conductive ring and the end shield 14 on the 
other hand. Furthermore, by using only a single bolt cir- 
cle to effect the double-insulating effect, the seal assem- 
bly is enabled for disposition within the reduced volume 
between the end shield 1 4 and shaft 1 6 in the new gen- 
erators where previously larger spaces were available 
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for effecting the hydrogen seal casing. 

While the invention has been described in connec- 
tion with what is presently considered to be the most 
practical and preferred embodiment, it is to be under- 
stood that the invention is not to be limited to the dis- 
closed embodiment, but on the contrary, is intended to 
cover various modifications and equivalent arrange- 
ments. For example, conductive ring 62 and insulating 
layers 64,66 can be bonded directly to each other (with 
the conductive ring 62 being sandwiched between the 
two insulating layers) and to portion 72 of seal casing 60. 



Claims 

1. An electrical generator comprising: 

a generator housing having an annular end 
wall; 

a rotor shaft in said generator housing; 

a generally annular seal carried by said gener- 
ator housing and wall for sealing about said 

shaft; 

said seal including an annular casing, an annu- 
lar conductive ring, a first annular electrically in- 
sulating layer between said casing and one 
side of said conductive ring and a second an- 
nular electrically insulating layer between an 
opposite side of said conductive ring and said 
end wall; and 

means for securing said seal to said end wall 
of said housing. 

2. A generator according to Claim 1 wherein said se- 
curing means includes a plurality of bolts extending 
through said casing, said conductive ring and said 
Insulating layers and into said end wall, said bolts 
being electrically insulated from said casing and 
said conductive ring. 

3. A generator according to Claim 1 wherein said end 
wall is annular and lies perpendicular to an axis of 
rotation of said shaft, said securing means including 
a plurality of bolts forming a single bolt circle ex- 
tending through said casing, said conductive ring 
and said insulating layers and into said annular end 
wall. 

4. A generator according to Claim 1 wherein said cas- 
ing comprises arcuate casing segments having bolt 
flanges for securing the arcuate segments to one 
another about said shaft. 

5. A generator according to Claim 1 wherein said con- 



ductive ring Is electrically isolated from said casing 
and said housing by said first and second insulating 
layers thereof, respectively. 

5 6. A generator according to Claim 1 wherein said in- 
sulating layers lie at substantially like radial distanc- 
es from an axis of rotation of said shaft. 

7. A generator according to Claim 1 wherein said end 
10 wall is annular and lies perpendicular to an axis of 

rotation of said shaft, said securing means including 
a plurality of bolts forming a single bolt circle ex- 
tending through said casing, said conductive ring 
and said insulating layers and into said annular end 
IS wall, said bolts being electrically insulated from said 
casing and said conductive ring. 

8. A generator according to Claim 7 wherein said cas- 
ing comprises arcuate casing segments having bolt 
flanges for securing the arcuate segments to one 
another about said shaft 

9. A generator according to Claim 8 wherein said con- 
ductive ring Is electrically isolated from said casing 
and said housing by said first and second insulating 
layers thereof, respectively. 

10. A double insulated seal for an electric generator 
having an annular casing and an end shield, said 
seal comprising a conductive ring sandwiched be- 
tween two layers of electrical insulation, and where- 
in said casing, conductive ring and electrical insu- 
latbn layers are adapted to be secured one to an- 
other between said annular casing and said end 
shield. 
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FIG. 2 
(PRIOR ART) 
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FIG. 3 
(PRIOR ART) 
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FIG. 4 
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